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ORIGINAL ARTICLE

Long-term outcome of patients with acute ulcerative colitis after first course of
intravenous corticosteroids

Heli Eronena, Tuire Ilusa, Airi Jussilaa, Heini Huhtalab , Pekka Collina and Pia Oksanena

aDepartment of Gastroenterology and Alimentary Tract Surgery, Tampere University Hospital, Tampere, Finland; bFaculty of Social Sciences,
Tampere University, Tampere, Finland

ABSTRACT
Background and aims: Every fifth patient with ulcerative colitis (UC) experiences severe acute flare at
some point in the course of the disease. Corticosteroids (Cs) remain the treatment of choice in acute flare.
Data on the efficacy of first intravenous Cs in the long-term prognosis of UC are scarce and were investi-
gated here.
Materials and methods: All episodes of patients with acute UC admitted to Tampere University
Hospital and treated with intravenous Cs between January 2007 and January 2016 were identified
from patient records and reviewed. The risks for colectomy and for continuous use of Cs were eval-
uated. Predictive factors were analysed.
Results: The study comprised 217 patients of whom 184 (85%) responded to intravenous Cs at index
flare. Of the 33 non-responders, 31 (94%) were treated with intravenous cyclosporine A and 28
responded. Five (2.3%) patients needed emergency colectomy. Twenty-six (12%) patients underwent
colectomy within 1 year of index flare. Overall colectomy rate was 56 (26%) during follow-up (median
7.5 years, range 0.1–10.5). Six months after index flare 66 (30%) patients were still on steroids. In this
series 149 (69%) required further Cstherapy and 104 (48%) needed rehospitalization for new flare at
some point during follow-up. Overall 155 patients were treated with thiopurines, of whom 72% within
the first year after admission. A total of 36 patients had infliximab as a first-line biological treatment,
nine needed second-line therapy with adalimumab or vedolizumab after infliximab failed.
Conclusion: Although intravenous Cs were efficient in inducing clinical response in patients with severe
acute UC, only one fifth maintained remission in the long term. Two-thirds of patients required further Cs and
the overall colectomy rate remained at 26%. High relapse rate indicates the need for closer monitoring of
these patients. Enhancement of maintenance therapy should be considered at early stage after acute flare.
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Introduction

Ulcerative colitis (UC) is a chronic inflammatory bowel disease,
which often follows a remitting-relapsing course. Acute severe
UC (ASUC) affects 15-25% of patients and in 30–40% of cases it
appears at the onset of the disease [1–3]. The condition may be
life-threatening and require hospital admission. Corticosteroids
(Cs) remain the treatment of choice in acute flare [4].

Although the early outcomes of UC after first course of
Cs are well known, data on long-term disease evolution in
patients responding to this treatment are scarce. The aim
of this study was to evaluate short- and long-term clinical
outcomes after the first intravenous Cs treatment. Further,
the outcomes after failed previous oral course of Cs or
direct course of intravenous Cs were investigated and the
outcomes in patients with disease onset at index flare
and in those with UC diagnosed prior to the flare
were evaluated.

Materials and methods

All patients aged 16years or over and admitted for UC flare
between January 2007 and January 2016 were identified from
the electronic patient records. The inclusion criteria were first
course of intravenous Cs on the hospital ward and follow-up
for at least 6 months after hospitalization or until colectomy.
Patients were followed-up from the date of index flare until
colectomy, death, or the end of the observation period.

Data collected included epidemiological (gender, age at
index flare, smoking status), clinical (UC duration, extent of
the disease, prior Cs usage, disease severity, laboratory
results at index flare) and treatment data (occurrence of new
flares, need for further Cs therapy; Cyclosporine A (CyA), thio-
purines, biologics or colectomy during follow-up).

The diagnosis of UC was made on basis of clinical history,
symptoms, endoscopic and histological features. Disease
extent was categorized by the Montreal classification and the
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severity of the flare was assessed by Mayo scoring system
based on clinical and endoscopic characteristics. ASUC was
characterized by more than six bloody stools/day along with
any of the following: tachycardia, elevated temperature,
anemia and/or ESR >30mm/h (Truelove and Witt�s criteria) [5].

Alleviation of UC was defined as clinical response to intra-
venous Cs with no need for colectomy or rescue therapy at
the same hospitalization as the index flare. Relapse was
defined as requiring further Cs treatment, rehospitalization,
rescue-therapy, or colectomy later in follow-up.

Categorical variables were expressed as numbers and per-
centages. Quantitative data were expressed as medians and
minimum and maximum values. Kaplan-Meier curves were
used to display the time from index flare to colectomy. A p-
value of <.05 was considered statistically significant. P-values

were two-sided. Statistical analyses were performed using
SPSS version 25.0. Due to the register-based nature of this
study no ethical committee approval was required.

Results

A total of 217 patients were included, the median follow-up
was 7.5 years (range 0.1–10.5 years). Baseline characteristics
are shown in Table 1. Of the patients 130 (60%) had been
diagnosed with UC 3 months prior to index flare, median
time from diagnosis to index flare being 21 days
(range 0–36 years).

Altogether 184 (85%) of patients had clinical response to
intravenous Cs (Figure 1) of whom 38 (21%) had long-term
response with no need for further Cs, rehospitalization or
colectomy. Non-responders were treated with CyA and
90%responded. A total of 36 patients initially responding to
intravenous Cs needed CyA later due to a new flare of ASUC.

Six months after index flare 66 (30%) patients were still
on steroids. A total of 149 (69%) patients required another
course of Cs at follow-up and 104 (48%) patients required
rehospitalization due to a relapse. In this series 48 (22%)
and 87 (40%) patients were re-admitted to hospital within 1
and 3 months of index flare, respectively. The median time
for rehospitalization was 5 months (range 0.7–84months).

Overall, 155 (71%) patients were treated with thiopurines,
of whom 72% within the first year of admission. At some
point during follow-up 36 (17%) patients were given inflixi-
mab as a first-line biological treatment and nine of these

Table 1. Demographic and clinical characteristics of 217 patients with ulcera-
tive colitis treated with first course of intravenous corticosteroids.

n /Median %/ (range)

Male 117 54
Age at index flare (year) 31 (16–81)
Disease duration at index flare (year) 0.1 (0–36)
Montreal score
E1 15 7
E2 81 37
E3 119 55
Endoscopic severity Mayo 3 107 49
UC onset at index flare 93 43
The history of prior oral Cs 84 39
Follow-uptime (year) 7.5 (0.1–10.5)

UC: ulcerative colitis; Cs: corticosteroid. Data expressed as absolute and rela-
tive frequencies and median (interquartile range).

Acute coli�s ulcerosa

n=217

Clinical response to 
intravenous cor�costeroid

n=184

No response to 
intravenous 

cor�costeroid

n=33

Cyclosporine A

n=36

Colectomy

n=15

Colectomy
n=14

Cyclosporine A 

n=31

Infliximab

n=11

Infliximab

n=21

Colectomy

n=5

Infliximab

n=4

Emergency 
colectomy

n=2

Emergency 
colectomy

n=3

Colectomy

n=5

Colectomy

n=2

Colectomy

n=10

Death
n=2

Death 
n=3

Long-term remission
n=38

Long-term remission
n=11

Figure 1. Outcome of the 217 patients with ulcerative colitis treated with their first course of intravenous corticosteroids. Data expressed as absolute frequencies.
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patients needed second-line therapy with adalimumab or
vedolizumab after Infliximab failed.

Of the 33 nonresponders, five (2.3%) needed emergency
colectomy, two immediately and three after rescue therapy
with CyA had failed. Within one, three, and 12months after
index flare six (2.7%), 11 (5%) and 26 (12%) of patients were
operated on. A total of 56 patients in our series underwent
colectomy (Table 2). Five patients died during follow-up,
none of the deaths were UC related.

The comparison of patients responding to first intraven-
ous Cs and patients failing to derive benefit from treatment
is shown in Table 3. Sex, age, extent of UC or laboratory
results at admission on index flare did not predict the clinical
outcome. Endoscopic and clinical severity of the disease
were significant predictors for the need for rescue therapy
and colectomy. Prior failure of treatment with oral Cs had no
significant effect on the clinical outcome.

In this series 90% of patients with the onset of UC at index
flare responded to intravenous Cs, a significant difference
from the 81% of patients with the disease diagnosed prior to
admission. Overall, 32% of the patients with UC diagnosed
prior to index flare were operated on, a significant difference
compared to the 18% colectomy rate of patients with no prior
history of UC (p¼ .015). At follow-up, when evaluating the
need for Cs, rehospitalization or biological treatments there
was no significant difference between these groups.

Discussion

Despite the good primary response to intravenous Cs, a large
proportion of patients relapsed during long-term follow-up.
Almost 70% of patients needed a new course of Cs at some
point during follow-up and 51% were taking thiopurines
within 1 year of index flare. Overall colectomy rate was high,
up to 26% in this series; the rate at index flare was 2.3% and
12% at 1-year follow-up.

A population-based study from the USA reported emer-
gency colectomy rates of up to 16% after the first course of
oral Cs for ASUC. However, no rescue therapies or immuno-
suppressive treatments were used in that series [6]. Since
that high colectomy rates have encouraged clinicians to
search for rescue therapies. Cyclosporine A (CyA) and inflixi-
mab have emerged as effective colon rescue therapy and
prior data suggest that they both are equally effective in
steroid-refractory ASUC, at least in short-term use [7,8].
However, these patients have been shown to have a high
risk of continuing symptoms and need for colectomy within
a few months of index flare [9,10]. A systematic review by
Turner et al. 2007 showed consistent colectomy rates of 27%
in ASUC during the three decades from 1974 to 2004 despite
the increased use of CyA [11]. The short-term colectomy
rates in our series were significantly lower than those
reported in earlier studies. This difference may be due to
patient selection and differences in treatment practices.

Table 2. Clinical characteristics and outcomes of 217 patients during follow-up.

n /Median %/ (range)

Median age for operative treatment (year) 34 (18–81)
Median time from diagnosis to colectomy (year) 2.7 (0–35)
Emergency colectomy 5 2.3
Colectomy within 1 year after index flare 26 12
Overall colectomy rate 56 26
Colectomy: 18/98 18
UC diagnosed at index flare
UC diagnosed prior to index flare 38/119 32
After initial response to CyA therapy 10/31 32
After failed therapy with infliximab 17/36 47
Thiopurine as maintenance therapy prior to index flare 6/12 50
Thiopurine started after index flare 39/143 27

UC: ulcerative colitis; CyA: cyclosporine A. Data expressed as absolute and relative frequencies and
median (interquartile range).

Table 3. Predictors of response to first course of intravenous corticosteroid in 217 patients.

Responders Nonresponders

n /Median % (range) n /Median % (range) p Value

Follow-up (m) 55 (0–125) 43 (12–118)
Male 102 50 15 45 .214
Age < 40 years 128 70 21 64 .268
UC extent at index flare .341

E1 14 8 1 3
E2 66 36 15 45
E3 102 55 17 52

Endoscopic severity Mayo 3 82 51 25 76 .017
Mayo 6–9 in clinical assessment 114 62 27 82 .022
Diagnosis at index flare 84 56 9 35 .047
Cs for previous flares 70 39 16 52 .200
Maintenance therapy with thiopurines prior to index flare 10 5 2 6 .885
Clostridium difficile infection at index flare 4 2 2 6

Cs: corticosteroid.
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In our series 94% of the non-responders received CyA as
a rescue therapy and 90% of these patients responded to
treatment. Although the short-time outcome was good, half
of the patients relapsed during follow-up and a quarter were
operated on within 5 years of treatment. However, the long-
term outcome of patients in our series initially responding to
rescue therapy was significantly better than the respective
58% and 88% colectomy rates in 7-year follow-up reported
in earlier studies by Campbell et al. 2005 and Moskovitz
et al. 2006 [12,13].

A Swedish retrospective population-based study reported
long-term colectomy rates of up to 64% in 10-year follow-up
in patients with ASUC [14]. That study was published prior to
the systematic use of rescue therapies and the overall use of
immunosuppressive treatments in this series was low.
Dinesen et al. evaluated a large cohort with 750 patients and
reported overall colectomy rate of 12% in 12.7-year follow-
up. The colectomy among patients with no flares differed
substantially from that among patients with several flares
during follow-up (3-40%) [2]. A recent multi-centre study of
pediatric patients admitted with ASUC reported a colectomy
rate of 36.4% at 5-year follow-up [15]. The colectomy rate of
26% in our series was lower than that reported in those
studies. The better outcome may be due to the use of bio-
logical agents as was shown in a recent study by Salameh
et al. 2019 reporting a colectomy-free survival of 91% in
ASUC within 5-year follow-up [16].

Although the role of Cs is well established, earlier research
shows that 30% of patients do not respond to treatment and
that half of those responding to the first course of Cs will
relapse in the following year [6,17]. Frequent use of Cs in the
first year after diagnosis is a strong predictor of subsequent
colectomy [18]. In the present study we found a high
response rate of 85% among UC patients with acute severe
flare. However, only 21% of these patients stayed in long-
term remission with no need for further Cs, rehospitalization
or colectomy. Despite the overall good response to treat-
ment at index flare, one-third of the patients were on ste-
roids 6 months after treatment. Almost 70% of all patients
needed further Cs therapy at follow-up and half of the
patients were readmitted to hospital due to a new flare. Of
all patients, 71% required immunosuppressive therapy with
thiopurines and 72% of these treatments were initiated
within 1 year of the index flare. High relapse rate and need
for immunosuppressive treatment in the short term indicate
the need for earlier enhancement of maintenance therapy
after ASUC despite the good short-term response to Cs.

Severity of disease on admission was related to the out-
come, as also shown in previous studies [2]. Neither the gen-
der or age of the patients nor the extent of UC affected the
clinical outcome in this study. Six (2.8%) patients had
Clostridium Difficile infection at index flare, but this did not
predict response to Cs and the overall number of Cl. difficile
infections was low in our series. Patients diagnosed at index
flare had a significantly better outcome than patients with
pre-existing disease. This helps to explain the difference in
colectomy rates when comparing patients using thiopurine
as maintenance therapy before and after index flare. Result is

understandable considering varying duration and course of
the disease prior to the index flare.

In the study by Llao et al. 2016, failure to respond to oral
Cs predicted the need for rescue therapy and colectomy
[19]. In our series, 80% of the patients who failed to respond
to oral Cs responded to intravenous Cs. This is in line with a
study by Jeon et al. 2013 [20]. Resistance to Cs is a known
phenomenon and very variable sensitivity to Cs is observed
in IBD patients [21]. Our result implies that intravenous Cs
can be administered after a preceding failure to respond to
oral Cs.

This series is a single-centre study of the long-term clinical
outcome of patients admitted for ASUC in the biological era.
The number of patients and duration of the follow-up period
are comparable to those reported in earlier studies. The limi-
tations of this study are due to the register-based nature
and reliance on computerized retrospective data.

In conclusion, although 85% of patients responded to the
first intravenous Cs, the need for further Cs, rehospitalization
and colectomy remains high in the long term. The high
relapse rate indicates a need for closer monitoring of these
patients and for earlier assessment of the adequacy of main-
tenance therapy after hospitalization for ASUC. However, des-
pite emerging treatments surgery still plays a key role in the
treatment of ASUC.
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